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- The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 19 February 2004 . 
2a)I3 This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
Disposition of Claims 

4) ^ Claim(s) 1-16 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) 03 Claim(s) 11-14 is/are allowed. 

6) ^ Claim(s) 1.2.6 and 7 is/are rejected. 

7) ^ Claim(s) 3-5.8-10.15 and 16 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)Q disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) S Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)l2l All b)D Some*c)D None of: 

1 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. Q Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
Attachment(s) 

1 ) Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-41 3) Paper No(s). . 

2) □ Notice of Draftsperson's Patent Drawing Review (PTO-948) 5) D Notice of Informal Patent Application (PTO-152) 

3) □ Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) □ Other: 

U.S. Patent and Trademark Office 

PTO-326 (Rev. 04-01 ) Office Action Summary Part of Paper No. 1 3 
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DETAILED ACTION 



Allowable Subject Matter 



1. Claims 1 1-14 are allowed, and claims 3-5, 8-10 and 15-16 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

2. The following is a statement of reasons for the indication of allowable subject matter: No prior art 
anticipates or suggests, in a method of generating a free-form surface model, in the process of applying linear 
transformation to a lattice polygon model, generating the vertices of the freeform surface model by utilizing the 
rounding information, as disclosed in claims 3, 8, 1 1 and 13; or reconstructing the lattice polygon model from 
the free- form surface model by utilizing an inverse transformation of the linear transformation, as disclosed in 
claims 5 and 10; or the rounding information controlling how close the vertices and edges of the free- form 
surface model are to the respective vertices an edges of the polygon surface model, as disclosed in claims 12 
and 14; or the inverse rounding operations of claims 15 and 16. Claims 4 and 9 are objected to because they 
depend on claims 3 and 8, respectively. 



3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections set 
forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of 
this title, if the differences between the subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 

4. Claims 1 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable by Chadwick et al., "Layered 
Construction for Deformable Animated Characters ("Chadwick") in view of Foley et al, Computer Graphics 



Claim Rejections - 35 USC§103 
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Principles and Practice: Second Edition in C ("Foley") and further in view of Chaki, "A Study on Flexible 
Surface Control by Control Lattice 55 ("Chaki"; pages cited are pages in English translation of this article). 

5. Chadwick, in disclosing a methodology for creating and animating computer generated characters, also 

discloses a method of generating a free- form surface model, comprising: 

applying linear transformation to a lattice model to generate vertices of a free-form 

surface model corresponding to respective vertices of the lattice polygon model 

(disclosed at p.247, first paragraph, left column: the elements "linear transformation 55 , "lattice model 55 , 

"vertices", "free-form surface model" are disclosed in the sentence, "By manipulating the control points which 

form the lattice, the cubic solid is deformed. The resulting vertex positions of the deformed object are 

computed by using the deformed lattice control points in the hyperpatch blending functions and then sampling 

at the parametric weights associated with the original undeformed vertices. 55 ) 

and generating control points of cubic Bezier curves that connect the vertices of the free-form surface model, 
and that correspond to respective edges of the lattice polygon model. 

(p.246, "4. Muscle and Fatty Tissue Layer" first paragraph: "Muscles are represented by a pair of FFDs. This 
provides 7 planes of control points orthogonal to the joint link axis: four planes for each FFD (cubic bezier) 
with one plane shared as the adjoining connection between deformations. 55 ) 

6. However, Chadwick does not disclose a polygon model. This is disclosed by the Foley polygon mesh 
described at p.472, second paragraph. The Merriam- Webster's Collegiate Dictionary defines a lattice as "a 
regular geometrical arrangement of points or objects over an area or in space 55 ; based on this definition, a mesh 
is a lattice. 

7. Therefore, it would have been obvious to one of ordinary skill in the art at the time this invention was 
made to incorporate the Foley mesh in the Chadwick method. This would allow for smooth curves and surfaces 
(Foley, p.471, first sentence). 

8. However, neither Foley nor Chadwick disclose generating a free-form surface model by a rounding 
operation. This element is disclosed by the Chaki article. On p.7, Figure 2.1(a) is a polyhedral model, and 
Figure 2. 1(b) is the result of the rounding operation applied to the polyhedral model. The first sentence of the 
first full paragraph of p.9 states that the result of the rounding operation is a "free 55 (freeform) surface. 
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9. Therefore, it would have been obvious to one of ordinary skill in the art at the time this invention was 
made to incorporate the Chaki method in the Chadwick-Foley method. This would produce a solid shape 
having a beautiful design (Chaki, p.7, first paragraph, second sentence). 

10. Therefore, in view of the foregoing, claims 1 and 6 are rejected as being unpatentable under 35 U.S.C. 
103(a). 

1 1 . Claims 2 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chadwick in view of 
Foley and Chaki and further in view of Konno (U.S. Pat. No. 6,198,979). 

12. Neither Chadwick, Foley nor Chaki disclose interpolating Gregory patches into a mesh comprised of the 
cubic Bezier curves. However, this element is disclosed by the Konno method and system for generating free- 
form surfaces with NURBS boundary Gregory patches at col.6, 11.34-37. 

13. Therefore, it would have been obvious to one of ordinary skill in the art at the time this invention was 
made to incorporate the Konno method in the Chadwick-Foley-Chaki method. This would allow for smoother 
curves in the free-form surface (Konno, col.2, 11.18-25). 

14. Therefore, in view of the foregoing, claims 2 and 7 are rejected as being unpatentable under 35 U.S.C. 
103(a) by Chadwick, Foley, Chaki and Konno. 

Response to Remarks 

15. In response to the applicants' assertions that Chadwick does not teach or suggest an object to be 
deformed that is comprised of a lattice, (1) none of the applicants' claims disclose this limitation; and (2) 
Chadwick does teach an object to be deformed that is comprised of a lattice at p.247, first paragraph, left 
column. 

16. In response to the applicants' assertion that Chadwick does not teach or suggest generating a free-form 
surface model by applying linear transformation to the object that is comprised of a lattice, that instead 
Chadwick discloses generating the movement of human muscle and fatty tissue for computer animation by use 
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of the FFDs, no contradiction exists. The lines to which the applicants refer disclose muscle and tissue 
deformations, which are linear trasnsformations. 

17. The applicants next asserted that the last Office action equates a three-dimensional lattice and a 
computation of vertex positions through substitution of parametric weights into a blending function, as taught 
by Chadwick, to a lattice polygon model and a linear transformation, respectively, of the claimed invention. 
The applicants also seemed to imply that a deformation was not a linear transformation (see second and third 
paragraphs of p.9 of the response). 

18. This is a mischaracterization of the position of both the last and current Office actions. The position of 
the last and current Office actions is that the Foley polygon mesh, which is a lattice, is combined with the 
Chadwick deformation, which is a linear transformation, and the Chadwick generation of control points of cubic 
Bezier curves, to produce the applicant's invention as disclosed in claim 1. 

19. Next the applicants stated that the Chadwick article's disclosure of substituting parametric weights for 
vertices merely indicates that it is possible to represent the vertex positions by the parametric weights. 
However, the substitution of parametric weights for vertices occurs after the deformation, and notwithstanding 
the statement by the Chadwick reference that the parametric weights "results in the vertex positions being 
obtained," vertices inherently have two positions associated with them: their position within an object and the 
world coordinates. 

20. Thus, in view of considering the above issues raised by the applicants, the rejections are upheld. 

Action is Final, Necessitated by Amendment 

21 . The applicants' amendment necessitated the new ground(s) of rejection presented in this Office action. 
Accordingly, THIS ACTION IS MADE FINAL. See MPEP 706.07(a). The applicants are reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 
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22. A shortened statutory period for reply to this final action is set to expire THREE MONTHS from the 
mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date of this 
final action and the advisory action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no 
event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the Office should be 
directed to the examiner, Lance Sealey, whose telephone number is (703) 305-0026. He can be reached from 
7:00 am-3:30 pm Monday-Friday EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Mark 
Zimmerman, can be reached at (703) 305-9798. 

Any response to this action should be mailed to: 

MS AF 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

or faxed to: 

(703) 872-9306 

Hand-delivered responses should be brought to Crystal Park II, 2121 Crystal Drive, Arlington, VA, 
Sixth Floor (Receptionist). 




HMBSERMAN 
SUPERVISORY PATENT EXAMINER 
TECHNOLOGY CENTER 2800 



